Primary circuit coolant water in pressurized water reactors (PWRs) contains H3BO3 and LiOH. Low alloy steels (LASs) are often used as reactor pressure vessels (RPV) materials. There were cases that PWR pressure vessel materials were corroded by the leaking primary water [1] . The Argonne National Laboratory presented data on electrochemical potential and corrosion rates of materials found in the reactor pressure vessel head and control rod drive mechanism nozzles in boric acid solutions of varying concentrations at temperatures of 95-316 o C [1] . It is necessary to understand the corrosion mechanism and find out the factors that can cause significantly high corrosion rates of low alloy steels in standard and concentrated PWR primary water. We studied the electrochemical behavior of an A508III LAS in boric acid solutions with or without LiOH at different temperatures and concentrations. A solution containing 1200 ppm B in H3BO3 and 2 ppm Li in LiOH was used as a standard PWR primary water. Higher concentrations of H3BO3 and LiOH (called 5× or 10× concentrated PWR primary water) were used to represent the local concentrated solution near the leaking sites. In some cases boric acid only were used. Open circuit potential (OCP), potentiodynamic polarization curves and electrochemical impedance spectroscopy (EIS) data were measured. All potentials were measured and quoted against a saturated calomel electrode (SCE).
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Anodic (a) and cathodic (b) polarization curves at 25℃ are shown in Fig. 1 . OCP of A508III steel in 1200 ppm B solution could be stable at two levels: high potential of about -140 mV/SCE and low potential of about -630 mV/SCE. OCP in 1200ppm B + 2ppm Li solution was stable only at about -140 mV/SCE. The addition of 10 ppm Li in 6000 ppm B solution did not have any significant effect on OCP, but increased the anodic current density, Fig. 1-a . The anodic polarization curve in 1200 ppm B solution (with a high OCP) was close to that in 1200 ppm B + 2 ppm Li solution, Fig. 1 -a. The cathodic polarization curves changed with changing solution compositions. There was only one valley in 1200 ppm B solution and there were two valleys in 1200 ppm B + 2 ppm Li solution, Fig.1-b .
EIS results at 25℃ are shown in Fig. 2 . The EIS diagrams measured in 1200 ppm B solution at two levels of OCP were close from 1 MHz to 100 Hz, but were different from 100 Hz to 10 mHz. The order for EIS was Z1200 ppm B>Z1200 ppm B+2 ppm Li>Z6000 ppm B> Z6000 ppm B+10 ppm Li.
The results at 70℃ are shown in Figs. 3 and 4 . OCP was about -230 mV in the standard PWR primary water, and was about -640 mV in 5× (or 10×) concentrated primary water. In 10× concentrated PWR primary water, anodic current densities were close to that in 5× concentrated primary water at potentials between OCP and -600mV, and were higher than that in 5× concentrated primary water at potentials>-600mV. Increasing the concentration of H3BO3 + LiOH solution in proportion to the compositions of the standard PWR primary water decreased the electrochemical impedance, Fig. 4 .
In standard and 5× concentrated PWR primary water, anodic current densities were higher (Figs .1-a and 3) , and EIS were lower (Figs. 2 and 4) at 70℃ than those at 25 o C. Increasing temperature accelerated the electrochemical processes of low alloy steel in boric acid solutions. 
